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From; Command~r, IJ: Marine For:ce \Forward} 
Tc; Comrnattde~r :< U,. S. Mari.tle Corps Forces Cei"ttrt~ 1 Contmand 

5830 
SJA 

3 1 AUG lil3 

CO~ !NWST!GA1'ION INTO 'l"miS .!?WNTS StllUtOONPING THE CRA.SH CF A CAROO 
RESUPPLY ~ED AERlAlJ SYS'l'EM, BUREAU Nt.1J'<mRR A-11497, ON OR ABOUT S 
Jl'J't.m ~w 1. 3 

l. \U//PO\JCH I C<tncur With the 
Forward) am.l :::·lose the ilwestigatio.n, 

3. lUI/POUCH The poi.nt of contact for this 
OSMC. He can bi.! reached at 

(b)(3) 10 usc 130(b), (b)(6) .------------c 

to: 
CG, 2d MAW \Fwd) 
DET OlC, 7Mt1·J. \Fwdl 

26 page 1 of 1 



5830 
CG 

JUl 3 1 20l3 

From: c','QrnJT~andi Gen\~ra , 2d Marine A rc:raft \Fon•;a:cdl 

J • 

i:omma:1der, :J, s, N<:~cine Fc:n::es Centra.! Command 

:'\!!Vlt-!t\1'1:) lGATION lN't(; THE EVENTS SURHOUNDINC; 'I'HE CRASH OF 
h 'i\E\i() RFSUPPLY UNl'iANNE:[1 AERil\L· SYSTEM. BURRA1J NUMBEl~ A- 14 9'1. 
t)!'] f)R ltB(}trr 5 JUNE 2 0 l 3 

(a) JA3INS'f' ;;800. 7F 1JAGMAN) 

rn accordance with th~ 

t 

cecommc:nd hat no fur:·ther 

concur w:i th and 
.endations made by 

t1'l s :nv-c:-st gat or1 be losecl. 

(b)(6) 

G , THOMAS 

0: 

FJles 

as 



Encl~ 

mn:Tlm STATES M.UI:O COUS 
ZD :.IMINE A.lRC:RAVT WHIG (FOl<WAA!ll 

T! MAAll'IE'. EY.PlRfJ!'r!ONAAY FORCE tFORWA!U)) 
mtt'!' 7llt;!OS 

?PO AA OlE\ 10 · 111'105 

58l0 
CRUAS 
2·1 Jul 1:3 

Lieutenant Colonel! (b)(3)1ousc130(b),(b)(e) j:HJ02 USMC 
General, 2d Ma.dne Aircriltft Wing (F'orwardi 

COMMAND INVESTIGATION INTO THE EVENTS SURROUN'DINO THE CAASH OF A CAAOO 
RESUPPLY UNMANNED AERIAL SYSTEM, BUREAU NUMBER J\."'11497, ON OR ABOUT 5 
JUNE 2 0 .Ll 

{a 1 JAtT!NST SB GO~ 7.F 
{b\ Naval A.ir 

w.i:.h Lockheed Marti.n 
( '} NAVAIR Contract Amendment }Jurn.ber 129.96& 
td: COT4NAVl<IRSYSCOM msg 04201SZ JfJN 13 K-M.I\.X ed AeriaJ. 
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( j l 

fk) 

{l) 

( ml 

{n; 
\ (l) 

\pi 

{q' 
(r) 

{B) 

\ t) 

{u} 

{VI 

(w'i 

{X) 

(Z) 

f 't ~ 
~ ...... ; 

\2) 
{3) 

(UASl 3 Interim c:r Operations 
in the Unmanned Configuration with UAS aged in 
Re11tricted Ai.rspace and Coro.bat 

2d MAW \Fwd! Air '!'ask Jun 13 i 
Crew Personnel Records 
Fhght Surgeon, \IMA~ 311 ltr MED Medical Findings 

Maintenance Records a,nd nance summary Report 

ion 

t1 •;:,soft Excel Data File 
ng Data Report to JAG 
A/C497 of 9 Jul 13 

Air to Ground Segment Int 
i(- !#JIJt Ca:r·go UAS Progxam 
Cargo UAS Ground Contr 

equi:rementa Specification for 
u 

Manual Main Operating 
Base of 1 Feb 13 
Kaman K-1200 Federa: ation Administration (FAA) Approved 

ua1 revised 13 Jun 05 
ating Procedureo 

Aer:em~echanica Division email of 

Combat~ Aseesc.ment Team (Forward) (JCAT ( Fwdl) 
- ... :1'25 Event 06 O~OOD Jl.JN 13 

Control Station data files from 5 Jun 13 
NA\TAIR, PMA-266 Cargo UAS/MQ-SB ·Av !P'l' Lead email of 18 Jul 13 

. . PAM I 1M" . 1 " • A .,. 1 1 ' .,__ ' r --.Jo (b)(7)f ¥"\..•' ema.l,..., o.... L, ... ~u ,j 

CL:il·2, TSC. Recovery Personnel Interview of 2 J\.tl lJ 
2d ~tA.W f Fwd) A!..D email of 17 Ju1 13 
~:aman CRUAS Reurult:.s of 11 Jul l3 

2d MAW IFwdl METOC Officer email 
of •:. Jul u 

, ',', Transverse Chat 
Eng::t.neer, Lockheed Martin email of 2 3 Jul 13 

2d t>t~~i {Fwd} CG ltr SB00 of 17 Jun. 13, Command Investigation 
Letter 

Summary of Interviews 
Reference Compact Disc of 24 Jul 1.3 
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COMMA."'D HiPIEST WAT!ON INTO TEE EVEN'TS SH.:IR.ROUNDlNO THE CRASH m· A CARC.() 
RESUPPL'r' l.JNMANNLm A.BRXAl, SYS'l'Bf4, BUREAU NUM.BER .A~ 114 97, ON OR ABOUT !~ 

JUNE 201.3 

1. This unrest ion was <:onducted on Leatherneck and Camp Bastien, 
Afghanistan ove-r the period of 17 ,rune to :24 July 2013 in accordance with 
referencce (a) and enclosure \1}. A thirty day extension to enclonure (l l was 
granted to ensure the results of the engineering review by Naval Air Systems 
Ctmtmand \NAVA!lfl could be and reviewed prior to the conclusion of 
the command investigation. 

2. The invest:igat officer i 10) consulted with Lieutenant Commandt~~d10usc1JO(b).~)(6) 
(b)(Jdousc1JO(bl•.(ltx&) is an officer that possesses and expertise relevant to 

''*Vl&tion investigations in accord.mce with reference ta!. 

L. On S June 2-0tJ? at 2017, a cargo Resupply Unmanned Aerial 
(CRUASl impacted the ground at the Landing Zone fHLZ) at 

Forward ;,nf:! Base (F'OB)j (b)(7)t l miasitm, 

a. Tb:: ni it.:..t·cr.aft is t'l.ttached 
1 \'llMU· l. J, 2d Marine Airceaf.t 

a K-MAX {mbdel 
and configur 

aerial vetnd.e 
Umnanned Aerial System 

UAS! '.4i th Lockheed Marti 1'he system is 
ontract betvteen NAVAIR and ca:rqo missions in Afghanistan u#er 

L<>Ckheed Mart::.a, references fbl and <t·( fttr..' 
d. The aLJ'cra.tt W<ls n ~ thorized mode in a combat zone .. 

lt~fe.rence {dJ"' 

Air 

2-
fol 

e. The fl 
Order 

flight on the 2d MAW {Fwd) 

the scheduled crew are outlined in the 
information was discerned from personnel 

enclosure (2} . 

ia for all aapects of the 
completion. and docun1entation. 

N,xme : Fi )" s t L i.eut enaxu: IL.. ___ ..J:<b::.~:l<~.::-3l:..;1~o..::u.::;sc:::...:.:13~ocl::.bl~.:.· <::;b!l;J<6:.~..l ___ ....~l n 2 o lJSMC • 

parent command Marine Air Control Squadron 
attached to VMtJ~ 1 hom h..is 

\MACS·l). He hao been deployed 

.; ~l i v".J.<'> f :(.;at 1 ons a.nd ls t{bll:ll ~o usc 130(bll Clll(tl) 'lua l if i ed as 
O<:C:UfM.t ionaJ tMOS l 7220 - Air Traffic Controller. H.Hl 

pertirtent to CRUAS includes his in a three day 
fami Uat'i.zation co\U:lile for t.he K·"f#.AX UAS to his deployment. As a 
rttission commander for the CRUP..£1 , .lst~Kalbo usc 1Jo(b),l-1'1 sed Hl4. 3 
hours of time, IS sorties, and the of 250,800 lbs of cargo. 
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tGCSJ, 

COr.t&IAND HT'JES'!'IGATXON INTO TilE EVENTS SURROOND!NG '!'HE CRASH OF A CAAOO 
REStJPPL¥ UNMANNED AERIAL SYSTEM, BURF.AtJ NUMBER A, 11497, ON OR .1\.BOUT S 
,JUNE 2013 

The AVO lot .:s for 
the Ground Control Station 

tl) Name: '----...O.(b..:.;)(...:.6) __ -...~l· 

Dl Qualifications and (b)(6l I is a civilian 
ht;!l pilc,t with instrument and comme:t."cial ratings. ae has logged 2000 
total :t"otar:,: ah:·craft hours. !H. 6 hours (including tra:ining) on the K-M11.>: UM 
'•lith 17 sorties. He has been with the CR'OM detachmti!nt since November 201:L 
I (b)(6l l the Lockheed Martin K-t~ Unm,;umed. Aerial Vehicle 

\UAVJ Course on 14 2013. He was as an AVO on 15 January 
OB and aa a startup/shutdown pilot on 10 February ZOD. 

c. 
operator 

hel 

(ll Name: (b)(6) I· 

The .;,.o 
the GCS 

Qualifications and 
p1lat and a fl instructor 

He h,ts logged LHlO hours 0f 
with cargo del 

is a ci vi:U.an 
ns~rument and commercial 

CRUAS logged 79.4 

flight time. He 
with the 
the K-M11.>: 

:JAI:'i with 29 scr t: ies .j (b)(e) !cornp K·f"AX UAV Course 
on lA May 2013 and approved as an 

The SU/SD pilot is responaible for 
the and end of the mission 

and checks on the aircraft .. 

(}) 

\2) 

o~Htl (b)(6) I is prior 
CH·46 with 2 houx:a. He haec been with the CRUAS detachment in 

F'-"";.;;...:.....:..;;;;.;;;;;.;;;;.;;...:..;;__;,s::..~.::.:;·nce Ap.ril 2013 and has logged 11 hours on the K·MAX placform, 
'-----"'J.>:.l..-----Jwas approved as a SU/SD K-MJ<\.X pilot on 17 May 2013 and as a K· 

on 5 May 2013. His certificate for complet the Lockheed Martin 
t:ounse is not: in his record. 

Th"" cargo r is for receivlng, 
the load for the mission. 

( 1) Narne: corpca a l ~..l ___ ~<b:!);l(3':Ll.:.:1o:.:u::::s::::c.;;13::::o::::<b.!:.l' ::;:(b!.l:l<S:L.l __ _..Jr 04 51 tlSMC. 

parent unit, Combat 
of VMU·l since 

C(9)i3llousc130(bA(SJ~l temporar:t ass to \lM"\J·l from his 
Logistics Regiment '27. He has been deployed in support 

ZOB, 

3 
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Suhj: COMMAND INV~STIGATION INTO THE EVE~rs SURROUNDING THE CRASH OF A CARGO 
RESUPPLY tJNM.A.NNED AERIAL SYSTEM, BUREAU NUMBER A··l1497, ON OR ABOUT 5 
JUNE :2013 

(3) Qualifications and Experience: Cpibll1ousc130(bl.loil!ll a parachute rigger 
by MOS and qualified as a Joint Air Drop Inspector and a ,Jump Master. Cpl 

(b)(3)6ousc130(blllp)IS~pared and rigged cargo for the delivery of over 500 cargo loads 
since his time v:ith the CRUAS detachment. Prior to working with the CRUAS 
detachment he has accumulated seven )tears of experience in his MOS and 

car:go dgging in the Harine Corps. 

The support engi.neer is responsible for providing 
crew during and after the mission. 

( ll Name: (b)(6) 

{21 Ur.it: Corrcz·actor for Lockheed Martin. 

(3) and Experience: L--.l!(b!ll)(~Sl_-..~1 has been working the 
K-MAX program since 2008. 
the program, and then 
Business Development. 
program at Lockheed,! i-_:;;.;;;.(bc:..)(:.:e);.:;:.._;;,;, 
2008. 

g. 
of the 

The mechanic is :respon 
it is flight worthy, 

~------~(~b)~(6)~------~'· 

12l GnU: Contractor for 

\3! Qual it ications a.nd Exp 
of USMC as a CH-53 mec 
on the L3 Ver·tex Army 
K-MAX UAS since April 

3. There 

st 2 years of: 
'gn.ed to 
another UAV 

for the maintenance 

(b)(6) lhas 5 years 
experience as a mechanic 

He has been working on the 

4. The crew was in goo 
evidence of any medic 
affected performance 
evaluation in re-

h, well rested, and there is no medical 
r intoxicating substances that would have 

gment during the mission according to the medical 
) < 

5. maintenance. 

a. The mishap aircraft had a total of 1573.3 hours prior to the flight, 
reference \h), including 700 mission hours in Operation ENDURING FREEDOM 
(OEFl reference (il, 

b. There .:ts no indication in the maintenance records of any maintenance 
issues related to the mishap, reference \il and reference (j) paragraph 6.5. 

c. Software versiota>fl1ousc~lfla.s loaded to the aircraft flight control 
computer on lB February 2013 and software versiq6)(~1tll11.S loaded to the 
mission management com ter on 20 February 2013, reference (h]. The latest 
soft:WaJ:e revisions a:ntll( )10USC1:tln11l:ilbl10uscl:llespectively, referetJce (d). 

6. Aircraft control and flight performance information. 

4 
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I 

a. 
manned 
fl 

COMJWJD !NVESTI<3ATION INTO THE E\l'EliTS St.J'RROUNIJING THE CRASH OF A CAAOO 
RESUPPLY LlNMANNED AERIAL SYSTE:M. BUREAU NUMBER A-11497, ON OR ABOUT S 
JUNE 2013 

The aircraft can be controlled in both a 

is used 

The n~<mned contigu.rat:ion is used for test: 
in theater wh:ile the unmanned config"U:rat.ion 

retrograde mir>&<;iom>. The unmanned system 
comouters, and a Main Operating Base (MOB) GCZ. con . .sists of ha!~<iware ~ 

(b)(7)t I· The 

(b)(7)f 

.__ ____ ____.<b""'),_(7"")t _____ _,t Refen,nces to the GCS .ln t:h:ts :tmrest:.tgat;;.on neter to 
U1e HOB GCS. The Eli· control system on board t:he aircraft also consists 
of a f1 control computer {FCC) that conLains the aircraft and 
f la•fis and a mission management: computer \ MMC) that communic.:<tes with 
the GCS and the FCC.. There is also a separate on board the aircraft 

b. 
control 
and 

(b)(4), (b)(3) 10 usc 130 

signal from the GCS to the aircraft and 
the GCS, 

(b)(4), (b)(7)f 

c. 
aircraft is concralled 
p~:r~ Htent in de;Jcr 

maneuvered 

(b)(4), (b)(7)f 

• the aircraft 
of Sight (LOS) 

both the control 
the a1rcraft. to 

terence (kl and reference lj) 

(b)(4), (b)(7)f 

''-'-'--"-'-.:.:...Jt the atrcraft: operated primarily in an automated mode in 
Ul1S conf ion, references (1) and (;?:\. 

\21 t~utonomous En Route. This 1m the nominal aircraft mode in which 

(b)(4), (b)(7)f 

Ht adjusteo o·Jer the cargo del:s.very s;;.te to ensure the load .tw. de.:.J.vered a.t a 
pn?clse locntion ami that the aircraft is oriented into tile wind, rete:rence 
\11 
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C'0!4MAN'D INVESTIGATION INTO '!'HE E.'V"EH'!'S St:JRROIJND!NG THE CRASH OF' A CAROO 
RESUPln./t' UNMANNED AERIAL SYSTEM, BUREAU NtlMEER A-11497. ON OR ABOUT 5 
Jt;l<TE J 0 1.3 

(JJ Autonomous Commanded Load Deliverv. This mode is entered into 

(b)(4), (b)(7)f 

_j reference \1 l . 
~--------------------------------------------~ 

(b)(4), {b)(7)f 

(4 J Ingress l?oir.t O:PI . I (b)(4), (b)(7)f I 

(b){4), (b)(7)f 

(b)(4),(b)(7)t I n:ference \ll 
<-:,":-:l:-:lei:r-:e:-:,n:-:c="':lr:,o::-:s:-:t:-:lr:::-:e::-, --,.-,\ .• "{ )r-. --------'-'--'-'-.:.;...;.. ______________ _. 

Refe:nencee {d}, (k), 

aircraft. 

(1 1•1a;;;;imum 'itch attitude ib&l~erence 
mode is limited-(!Jl((), b)(3)1ou cflo tch attitude in the G 
reference \l \ pg 14-H;; 14.6. 8. 

(2 I Maximurh of 
mantud also .limite 
14.15.8. 

describe the 

The manual 
manual, 

The GCS MOB 
14-16 

Dl !4aximum hook load 6, ooo 
SO?, reference tn: paragraph J.a li 

e:rence Onl pg, 2 · 7. The 'v'MU·· l 
weight tol (b)(3)1ousc13o ~ 

3.11..8 and 
must be in wind conditions 

at a of the 

{ s 
that during 

nee. reference ldl paragraph l.B.l.C, states 
maximum wind must bel (bl(3)1ousc130.(b){7lt 

I (b)(3) 10 usc 130 .. {b)(7)f 

16 (b)(7)f, (b){3) 10 usc 130 

(b)(3) 10 usc 130, {b)(7)f 

reference (1 pg 14-24 

(7 l The aLl::craft must be in a I (b)(3) 10 usc 13o, (b)(4). (b)(7)t 

releaoe the cargo, reference il pg 14-18 paragraph l4.6 .. U. 

i8) Commmdcations lcomm) Loss. If communications .are lost the GCS 
and the MMC follow a comm loss procedure. Comm loss is defined as I (b)(7lf 

lbl{7)t I 

(b){7)f, (b)(3) 10 usc 130 

(bl(7lt 1 reun:ence u J • 
~----------------~~----------------' 
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COM!-f.AND :nrVF:S'r'TGAT!ON INTO THE B\fEN'!'S SURROUND.!NG THE CRASH OF A t'AAGO 
RE:SiJP!?LY t.JNMANNED AERIAL SYSTEM, BiJREAU .N!JMBE:R A·lH97, ON OR ABOUT S 
JUNE 2011 

{9) Warnings, cautions and Alerts \WCAJ. The UAS :is designed to send 
meszages to the tHJer the GCS computer ac:reen in the form of warnings, 
cauti.ons and alerts. These are cover·ed in reference {1 I chapter 18, 
Pe:r:tinemt CWAs for the mishap are: Load Weight: Fail, Load Angle Fail, r,os 
Comm Fa i 1, BLOB C'-nmn fl,\\ i.l and Load 

La i Load Weight FaiL The load weight fai.l caution light will 
~•ctivate '£hen t.he load ce.ll has failed or the load weight is out of range 

> 6500 lba or! (b)(3)1ousc1Jo !weight 
not active i.n auto delivery mod.e!. Although the load weight :::aut1on 

is not conf to the autc: de mode, it. act.hrates in 
several other l'n·.~es when the more than lcb)(3) 10 usc 1Jol 

Act ions for load fa.:i 1 while at the 1''013 axe to ve:t·J fy the load weight 
is val.id \crof.n-: check torq:ut:\ indicator, collective 

indicator, and hook and continue the mission us:ing Manual Load 
Del as determined by M:i.ss:i.on Commander. or if the risk too great, 
the AVO should itbort and Retu:rn to Base iRTBl, reference (1), e 18-€, 
t.a.bLe 18-2. 

(b)(3) 10 usc 130, (b)(4) 

HC reference\), page 18-7, table 18<L 

(ol LOS and BLOS Comm Fail, 
the LOS or BLOS data Hnks are lost, refe:c 

\eli Load Swing. 
so tha:: cr£!w members 

18 table 18-3. 

utions are displayed when 
) , page l.S-10 table 18-2, 

that loci.d oscillation 

; , page 1 ·· 

110 T.l>: manual n<Jtes non WCA conditions requiring 
t'J)e:r.at::::r act::ton, 18-21 paragraphs 18.2 and lS. 2. :. , lt 

"UA'J are l.i.mlt:Pd l>? l (b)(3)10USC130,(b)(4),(b)(7)f 

It du;;; these 1 imits are being exceeded. th.is 
sympto:natic of a control system difficulty. Possible causes are related 

tc 1 oad osci11a t ions , . ~.~ .... _i:t:x.z::.~.~Ssi ve ...... ai rs:.ra,;Lt: a t:t:}l::':l:5:1~ _()sciJ .~~t;:j,?~~ .. -<!~e 

(b)(3) 10 usc 130, (b)(4), (b)(7)f 

Cll) Fl Clearance 
rtd'et·ence \d) , 'fhe states that "The K-MAA cargo UAS 
has not and software testing. Loss 
oi control of a.ircraft., loss of com::.rol l:inJc or loss nf control may 
occur. • 

7 
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COM:!4J:. •. ND !N'/E:STIGATION INTO THE EVENTS SURROUNDING 'THE CRASH OF A CARGO 
RESUPPLY \JNt<!AJ.lNBD AERIJ<..L SYSTI:!>L BUREt~.U NUMBER 'A·lH9':', ON OR AEOt.IT S 
JtJN:E 20 U 

,-------(:...;1;..;:.;..;> •:...;l -"T.:;.h;.;;e:...;:...;N:...;1;.;.r. ;,:...;;;;..A;;;;I;.;;.R.;._=.;:;..;;;;.w.;._:r;;;....;:;e.::;f.::;e;.;;:r;_. e"'u"'r.::;¥.::;e_l:... • .:;.':...;l "*' _;;;<J_,t ate s that the <en n:: raft ha a 
However, thi$ information 

for this investigation. is not residen•: in the documentation reviewed 

t13l The N'AVAIR studv reference li 1 also notes that the control 

(b)(3) 10 usc 130, (b)(7)f 

(14) Weathervane effect. Due to the of the aircraft and 
the tail rotor. t.he aircraft a 
weathervane of wind, the aircraft natural 
~ r thia effect to 

(b)(3) 10 usc 130, (b)(7)f 

lS 'T.:1e wind indicator on the GCS GUI .. 
f11 f states thd:. the tndica.t:or fer wind dit'ection 
unt 1 the a1ccraft i.s 
t ~~Jure depict~l che w:tr~IJ[n;di"Cal"tin~hl:cift"di~ 
relative tc th~ aircraft, the actual 

reference 
~d is not accurate 

'l:'he 
J.:rect:ion cf the wind 

wind, and the ';lind 

in!~r1tlation and dat~L The £ at Camp Bastien with 
zt dest:ui<ition ;;;! FOB I (b)(7)t ~ The mission wrur to deliver 2, ooo 
lbe cJf Unit.ize::l Group Rations \UGR) cargo <u:u:i return to Camp lilastion for a 

page 8 of24 



C0t-1t-4AND INVESTIGATION INTO THr: BVENT!J StrnROONDING THB CRASH OF A CARGO 
RESUPJ?L Y t,1'17-~JED AERIAl, SYSTEH, BUiU~AU ?:roMBBR A -114 9 7, ON OR .ti.BOtiT 5 
J1,}}.'E 2 () 1 J 

second del Thl? occurred dunng the delivery of the first load 
at !?OBI (b)(7)1 Not'* r~hat; all data recorded by the GCS ia date st.:nnped the 
GCS computer. On 5 Jun du..ring the miszlion, the GCS computer was running 
approximately 12 minutes hat when compared with other references ft-chat 

, recovery m.iat!lion tirneline,l (b)(7)f !laptop, etc.). In this report, time 
axes on graphs GCS information are displayed the GCS 

time stamp. All values noted and charts displayed are generated 
from the GCS data , reference lrl 

a. ti!11€!, alt.l.tude and - data derived from reference (ri . 

(lj The time was (b)(7)1 land the total time 
of del was I (b)(7)1 l. 

{2 Tl112 follo\ving graph depicts th& altitude during the flight. The 
fl'h:lx.imum alt.itude 'tliU> mate l<b)(3)1ousc13ol. 

f1ight. 

Elevation (AGL ~ in feet) 

Aircraft Veloci 

the aircraft ve 
{lAS) was 92 knots. 

(b)(7)1 

during the 
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COMMJ;..Ntl INVESTIGATION !N'TO THE E\'ENTr:l SURROtJNDIN:G THE CRASH OF A CAROO 
RESUPPLY t:rl:Il'•v\IDili::'IJ $<.ERIAL SYSTEM, Blm!L\0 Nt11-1BER. A-11497, ON OR ABOUT 5 

Weather data. Pllmned weather dt>tu "''<Ul several sources. 
Actual weather data at t.he caJ:-go zone was not used, enclouun• {2) , 

\1) ?lanned weather data. The 
Nics ion Command~~ r was as follows: 

weather data used by the 

conditions: FEW l1JO SCT 140 
winds: 2S0~13kta 
Visibil 7sm 

38 10 
Altime~er: 29.78 

Level W:i.nds: 3000 - 2115®1/k.ts 
6000 - 260®llkta 
9000 - 32D@l8kts 

(2) Ju::tual vte<tther data. {ext The 
conditions at FOE I (b)(7)t I are not recorded b~cause there is no 
located there, Weatr.er· observations from witnesses at: FOB 
the vdnd condit:.on as light, reference ~p). FOB 1.-_.);:::Ll:..!:. 

her station 
described 
closest 

weather st.at:l.on, ¥thlch the 
incident. The following weacher report was 

and {M.ETOC) Ofhcer 

At 10 3D IVO I (b)(7)t I the weather 
Winds · from lHl deg at Jk:t 
Vis1bility - unrestricted 
Skies - FEW at lB.OOOft 
Tli:mp · 36C \ 97F) 
Dew ont - DC 132F' 
Altimeter - 29.73 i 

Illumination 
Moonrise -
Lunar Lu-

the entire 
of the 6th 

of t.he 
(Fwd) 

The NAVAIR t·eference (j), attempts to calculate the actual 
e wind from observations on the ground in the video 

of q) , Tracking the smoke pattern after and 
u.s the ca.rgo lin l(b)(J)1ousc13ol aa a reference, the wind ie calculated 
at an average of :z knots from the southeast - a tailwind on the 
aircraft. The engine<:lr report <:alculatee that the wind exceeded 10 k."lot.s. 
The fcl ft·<:>m reference l j l and r·eference {g) shows the aircraft 
in the ;tone and the reference used to determine the •.rind 
v~Slocity. The camera is generally to the west, reference l. 

10 
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COMMAND !NiliSTIGATION INTO THE EVENTS SURROUNDING TlfE CRASH OF A CARGO 
RESUPPLY UN?-t.ANNED AE!JHAL SYSTEM, EfJREAU N1JMBER A-11497, ON OR P.BOUT S 
:rUNE 201.3 

(b)(7)f 

c. Fl iqbt path and wa-y'Point inf 
(b)(7)t I path for delivering 

ava.J..lab.Le u1 the GCS data logs, re 
to automated cargo del was ' 

I (b)(7)f ~ 

. The flight followed the 
at FOB ~. This information is 

e \rJ. The final hover point prior 
at ~fee.t AGL above the HLZ at F'OB 

cL (b)(7)f 

(b)(7)f 

(1) LOS data connectivity. The LOS data link had ood connectivity 
the mission (b)(7)f 

(b)(7)f 

reference (r). 

•: 2) BLCIS data connect i v:t ty. I (b)(7)f I 

(b)(7)f 

(b)(7)f ' reference 1j) . 

1l 
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COMMAND INVESTIGATION IN'l'O THE EVENTS Sl'J'RR.OUND!NG THE CRASH OF A CAAGO 
RESUPPLY UNMANNED AERIAL SYSTEM. BUREAU NUMBER A-11497, ON OR ABOUT S 
JUNE 2013 

e. Flight conditions at destination leading to mishap. 'rhe mishap 
occurred due to pitch and load oaciUatioru:; in the I (b)(7)t I ot the 
f1 during r:he automatic cargo del mode. The following ta.ble g:tves 
the timeline of the signiHcant evente. The timeli.ne begins with aircraft 
takeoff and records pertinent events frc.'ffi the aircraft arr:i.val at the 
po::.nt the fin"1.l losts of datr.L 

(b)(7)f (b)(7)f (b)(3) 10 usc 130, (b)(7)f 

The f2ol"'uw.L.uu 
occurred in stage 

d::.fferent aspects of the instabil 
Note that the figures di.splay a 

r:imeline that is not 
the end of the f 

Linear (b)(7)t 

l) The f on the ne:·:t: page tch . .roll, and load 
of the ai rcra.ft dunng tht!e auto cargo mode, The instabillty 

the I (b)(7)f I is clearly seen in the right portion of the 
The ai n::::raf:t control state :in s!O'vera.l differing 

These instabilities are well 
the:t-efm;e additional data is not. included 

..._ ___ .,.:-.;.;..;....,..----c~...,.-J of flight clearly display the :t:nstab:ilit:-Y 

1:2 
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COMMAIID IN'v"ESTIG.l\TION INTO THE £\lENTS SURROtJNDING THE CAAS.H OF A CAHGO 
RESUPPL': UNM.I\NNED AEfUAL Si"STEH. BUREAU NUMBER A· 11497, ON OR ABOUT S 
JUNE 2013 

Load Weight (Auto Descent) 

-Weight 

-Pitch 

-Roll 
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CC!N1JJU.'D H.ftlESTIGATION U!TO THE EVEhiS SURROL'ND!NG 'fHE CRASH ()F A CARGO 
RESUPPLY UN~J\N'NBD ABRIAL SYSTEM, Bt!R.EAU NUMBER A~1149'7, ON OR ABOUT 5 
Jt!N13 2013 

load Weight (Auto Descent -tastl (b)(7)t 

--Weight 
(b)(3) 10 usc 130 

Pitch and Roll ( (b)(7)f 

~-Pitch 

(b)(3) 10 usc 130 -Roll 
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COMMJL~D INV'ESTIGAT!ON INTO '!'!{£ .E:VEN'1'S SURROUNDING THE CRASH OF' A CARGO 
RESUPPLY Hrrt<'.A.NN'lm AERIAL S'lST!iM, BUREAU NUMBER A-11497, ON OR /!.BOUT !i 
i..rtiNE 20 l 

(21 oscillat Pitch. GCS User Interface IGUII di 
the p.Uch through a standard turn and bank mdicator. The osclllating pltc:b 
can be seen in the fol screen shots of the GCS Gtn during the flight. 
These screen shots wt?te taJ.u~n from :reference (l}. Thiil divergt>.nt pitch 
condition eventutJ.l saturated the actuators causing the aircraft to lose 
c::;ntrol and 1mpact the , refen;~nce r J I. 

in the upper left 
potL lon U.:t instrument the data using the rG;;.;;c;;.;;s'----, 
GUl ;:;lea:rly shm4s the ficant oscillations ::tn the load we in the I (b)(7)f 

I (b)(7)f F'f the fli , reference \rl . The load oscillation added 
ener~/ to the oscillations and the with the 
reference \ 1! . 

\4 i !nJ; luenc·e of Wind. The crew uBed the planned weathet to 
determine that the aircraft was in a headwind and the weathe1:vane tech.."l.ique 
to allow the a:irc.raft to t·e.orient if thin was not: accurate, enclo~:mre (2). 
'The following figtn:e depicts the aircraft heading, planned wind direction, 
and the cbservtd wind at FOBI (b)(7)f I The actual wind was from a 
direct :i.on behind the aircraft based em weather observations n.;:;ar FOB I (b)(7)t 

and the wind effect on smoke in the video of the , reference 

15 
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COMM.f>~iD IN'v'ES'l'IGATION INTO THE EVENTS St.YRROUNDING THE CRASH OF A CAP.OO 
JU:SUPl?LY ~'i'NED AERIAL SYSTEM, B\JRF.AU !<iUMBER A~ 11497, ON OR ABOUT 5 
JUN'E! 2 0 13 

forecasted 
Wmd Dlr 

28tY 

Aircraf1 

Heading 
325'' 

Actual Nearby 
Wind Dlr 

140. 

Other indications that the wind was nG>t as 
cross control n.ituatiG>n as shown in th~ fo1lo 
stick )J. Thta indicated. at a mini 
was present, This component was not strong 
effect Oil th0 Air::;).' aft., bu.t becomes v~cy 

of t.be descent, reference \ l 
1<..:11. in the 

lateral Stick 

(b)(3) 10 usc 130 

There was a clear 

. reference (j J • 

-Pedal 

-Lateral 
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COMMAND I'Wv'EST!GA.TION INTO THE EVEN'l'S StmRO\JNDlNG 'l'HE CR~.SH OF A C:..RGO 
RESUPPLY t!NVJ\NNEO AERIAL SYSTEf-1, Btm!AU NUMBER A-11497, ON OR ABOUT 5 
J'UNE 2013 

indicati.on of the wind direction was noted as the aircraft 
J..ngrest:t , prior to cal.-go deliver. AS the aircraft makes 

experiences a slighter perturbation in its course. 
This was co the !0 by the during a playback of the 
video. H.e that: thi:; •,.tas indicative of a wind effect moving the 
aircraft zl off course. This ±s ooruJistent with a wind 
from the southeast. However, this may not~ enough on its O'Wn to indicate 
the direction of the wind. but if noticed it mi be to question the 
event. The fo1 figure shows the sl d.evJ.ation on the GCS GUI and 
the aircraft's left: turn to move back to the to the I!?. 

Additional 
Dat~\ from 
per:mit t.o 

the descent vad.ed over a range \lbf{311ousc13o,J,)(7)f 

a showed variatH.>m> od))€)1ousc130,(bJnr'rime did not 
or analyze addi.tional flights. When not in a 

crossw:1nd or tai ·Situat.ion, the aircr<>ft appears to maintain a very 
stable heading. remaining note about the wind i.s that the wind indicator 
did not accura the vn.nd directict< and speed, Mul attempts 
were made the indicator data wit:h observed wind when the 
aircraft w<'!s HI. excess of 30 knots of indicated with no success. 
The wind direction data varied too much to make any correlation to observed 
events. 

\':'1! No weapons effects wez:e observed persotmel at the FOB and the 
~.x.aminat:ion of the and a:Lrcraft: components noted that weapons 
etffects '"'~tl'e h1. to have caused the loss of the aircra.ft, JCAT 
at reference Is] . 

(6) The NAVAIR engineering study, reference (j) £.2.2, 
found that all systems were operating and performing nominally and that there 
were no failures; of systems in the recorded data recovered from the aircraft. 

17 
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COf-1MA}n:J INVESTXG.l\TION XN1\') THE EVENTS StJRROUNDlNG THE CPw.t.,.SH OF A CARGO 
RESuPPLY i.,'Nt4ANNED AERIAL SYS'rEM, l3trritEAU NtJMBER 7\m 11497, ON OR ABOUT S 
JUNE 2013 

7 Cargo, The method and l1Htr.ner ot: cargo ing did not appear to 
contribute to U1e misl'.ap. Pictures f.rom the scene show the cargo "-'as rigged 

and wae mostly int:act aftex the incidl'l\nt, though the cargo and net 
, l:eference (p) . 

\Sl The tee software, loaded to the aircraft, 
vice the latesr. on the , reference 
\ol. 

8. Cl:::mmunication with the FOB. The l'<iission Commander 
communication available to communicate with the ?'OB, a 

a. 
stat1on 
office, on the 

( 1 J Tht:1 
experience with Yarying 
if/' 

the wind 

\3) 1'11-:~ 

mode ><then airc·ra 

pitch 1imitati(71rts 

c. Cr:evl act ions . 

(b)(7)f 

(b)(7)f 

were either in the 
for the 

knew the aircraft should be into 

that they knev: to put t.he aircraft into manual 
were exceeded, enclosure (2l. 

knowledge o.f E~i.rcraft lim:ttations (wind and 
, ~mclosure (2/. 

1 i Th(f crew indicated that saw the conditions but chd 
not attempt tc control of the aircraft by it in manual 
cont !:o1, GCS data files, reference !:t·), indicate no data directing control of 
thtZ· aircraft t'J manual modt.~. The crew stat>ed that there "'aa not eno1J.gh time 

12) The crew did not request or rece:tve weath from 
ol:n:lervtu::s on the grmmd ilt the FOiL The watch officer <<t FOB stated 
that he did not updated weather infox·m<ttion because he the 
weather conditiontJ were nox:mal, .reference {t. , and the mission comma.nder 
stated he did not request this infonnation fron1 the FOB, enc.losur:e r:n. 

lS 
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Sttbj : COMMAND INilRSTIGATION INTO THE EVENTS SURROUNDING THE CRASH OF P.. CARGO 
RESr.Jl?PLY tJNMANNED AERIAL SYSTEM, BUREAU NUMBER A-11497, ON OR ~.BOUT 5 
J11NE :2013 

p) Observation of the a:ixcraft state through the descent was not 
to the crew, nor did the crew maintain communicaxion with FOB 

observers auch that it could be relayed, reference (t) and enclosure \2). 

\4) The GCS da.ta, reference ( r), indicates that the crew issued nc; 
commands while in the manual hover at the cargo drop point to the ruddet in 
order the headin1 of the .:11 rcraft. The operat.or dtd, however, wait 
for I (b)(7)f _to allow the weat:hervaning to take effect and did 
issue a fe~t small forward, aft, and left commands to maneuver the aircraft 

{ 5) 1'he.re was an expectation by the crew that the airc.raft would 
regain control if left to the control system software; however, this is not 
supported the memuals or SOPs, enclosure (2). 

Hl, Summaxy of causal factor:::L 

a. There were no mechanica.l or system failures, r 
\O). 

b. The ai:cc:raft. was operating outside of 

ll) The was outside the 
the airr.~raft. ref£rrencen 1 1) and (m{. 

(2) T.he ,:.irc:::aft v:as 
•.:l:u.c:h ;.n;u; o•.J~s:tde of its aexodynamic 1 

{j) and 

in a hover 
(WI. 

c. By 
saturated resulting 
reference lj) . 

tations, the control act:uat.ors became 
gb.t and impact with the ground, 

d, The di ve.rgent osc~ ons 'Aere caused by atmospheric condi tiona, 
most 1 a lull or a t\£11 in the wind to a tail wind condition, a lack 
of control system soft and appropriate state information to correct 
the resulting unstab ght in the automatic cargo delivery mode and no 
action by the crew a.nd recover. reference (j l, (r), and enclosure 
{ 2 j ~ 

(b)(7)f 

f. Inadequate documentation was available to document all flight 
states, references (d), (j l, (ll, and \nl . 

g. Although documentation did not describe the limitations of all 
flight ~States:, non WCA conditions were documented and applied to the mishap 
conditions, references {j), Ul, a.nd (r}. 

h. The weathervane tecl:>.nique is not completely reliable f·or putting the 
aircraft into the wind in all cases. A crosswind component or tail wind may 
be present that does not allow the aircraft, to reach more than a I (b)(l)f I in 
a manua.l hover mode and engage the weatb.ervane technique to turn the a1rcraft 
into the wind, references \r) and (zi . 

19 

page 19 of 24 



Subj: COMMAND INVESTIGATION INTO THE EVENTS SUP.ROUNDING THE CRASH OF ;... CARGO 
RESUPPLY UNMANNED AERIAL SYSTEM, BURB.AU NUMBER A-114()7, ON OR ABOU'r S 
sm.n:: 2013 

i, ;.pplyi.ng the non ~rcA procedures and orienting the aircraft into the 
wind dampens and load oac:i.Hations, references (j), (1), and (w!. 

u. Additional information. 

a. Aircra.tt Cost. The base contract lists each aircraft at 
$111105,912.00 (included design., development, production, program and testing 
costs.) The original price of the aircraft not including development costs 
is between $8M and $91<!, reference {s) . 

b. Cost tc aircraft. Depending on what po.rti<.ms of the aircraft 
can be recovenu:i, the estima.ted cost to the aircraft ranges between 
$5. 7M and $6. 9t•), reference (s). 

c. AddH i.onal damage. There were no addit:-ional collateral damages to 
any stnu::tures or property resulting from the mishap, other t the UGRs and 
the cargo net. The t.otal cost of damage to the UGRs and car t was 
approximately $6,500, reference (u}. 

d. Airc:raft damage. The aircraft impa.cted the 
subseqw:mt fire destroyed most of the tail boom, r (p)' 
blades t:he ground and were broken into 
reference (u). The r;;;;;;;tllaptop was ected fr 
left side of the c:o~window. The laptop 

and fragments, 
rcraft through the 

overed and returned to 
,lll!l:J.AJJl...JJtLQ.£.w;L~L..:~tr act data f r e incident. I (b)(7)t 

e. The aircraft 
2 !CL.R·2l with embedded pe 

271 IMWSS-2711 on 7 June 2013. 'I'h 
recovery. The main fuselage, ttl 
aircraft parts including rotor 
metal were recovered .from the 
\U}, 

ed, reference {j). 

~~~by Combat Logistics 
Marine Wing Support Squadron 

nc i.ssues with the a.i.rcraft 
boom, and multiple disintegrated 

pieces, composite parts, and pieces of 
nd returned to Camp Bastion, reference 

f. The aircraft is 
NAVAIR. The tail boom 
expected to be dispo 
Services (DLA-DS) 

g prepared for shipment pending disposition from 
parts that are beyond economical repair are 
through Defense Logistics Agency - Disposition 

ence \v}. 

1. The crew was qualified for the duties they were performing. FF 2. 

2. The aircraft could not recover on its O>•ln based on the di.vergi.ng 
conditions and its insufficient programming; it required human int.ervent.ion. 
FF lOa, lOb, and lOd. 

The rrn was Two major preventative measures could have 
been employed to prevent t.he mi 

.---__::a~. A.ircraft Hea.ding. Communication with personnel on the ground at 
(b)(7)f I should have provided the local weather conditions and observation of 

the unstable tch and loa.d oscillatio.ns. An update of the wind direction 
and speed would have helped in the determir.ation of the appropriate heading 
for the aircra.ft. FF 9c(2). Ensur.ing the heading was into the wind 

20 
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SubJ : COMMAN'D INVESTIGATION INTO THE EVEN'fS SiJRROt:JNDING "l'HE C:PJi.SH OF A CARGO 
RESUPPLY ~D AERIAL SYSTEM, BUREAU f.ruMBER A-11497, ON OR ABOUT 5 
JUNE. 20:U 

thrO"Llghout the deli very would most likely have prevented the mishap, FF 
l0b!2). Additionally, ground personnel could have relayed the erratic 
behavior of the aircra.ft and alerted the Me that there was an issue. FF 
9c\3l. This warning along with the indication of instruments on the GCS 
cont.rol would provide ample evidence that t.here is an issue with the 
airct:att and Jead the mission team t.o abort the delivery and regain control 
of che aircraft and load. FF 7e(4), ?ell), 

b. Return to l'lanual Cont.rol. When the aircraft: began operating beyond 
its operat1.ng limits, the l:..VO, AO, or Me should have attempted to put the 
aircraft into r.1anual mode and made adjustments to try to dampen the 
oscillations. FF 10g. The results of reference (w) make it quest,ionable 

(b)(3) 10 usc 130. (b)(7)f 
the ai.rc:ra t acK ~nto t1e 
dampened the oscillations. 

condition lead<; to 
ground. FF 10c. 

ing conditions. FF 9c{S). 
(b)(7)f 

likely have 
ever, that 

t flight 
act with the 

s. Of the two indications of a proble 1 and load weight 
oscillations 
issue during 
oscillations 

the crew did not identify the a weight oscillation as an 
ir1t.erviews or follow on conve ati Significant load weight 
should be another indicator there is an issue. FF 7e\3l. 

6. The crew had indications that r e a not pointed directly into 
they did not manually the wind to the autoniated del 

nt it into the wind. 

7 , There were 
at the FOB which may 
wind before descent.. 
FOB. PP 9c{2J 

weather information from the 

S. me to put the aircraft into a manual hover mode 
following the instructions in the GCS manual. FP 6b 

ld have put the aircraft into a manual hover mode 
would been able to dampen the oscillations. FF lOi. Even 

if the crew would have waited until the most extreme limits contained in the 
references, they would have had (b)(7)t, (b)(3) 10 usc 13o 

(b)(3dousc13~ti>IP'>tcommand the aircraft:: into a manua over. FF 7e ta e,, .::.me to 
transfer the data acket wit.h the command to the aircraft, even with the 

was sufficient to put the ai.rcraft into a 
~~~r-~~~~~~0~.--------~ 

9. The following table catalogs crew actions performed and mitigating 
fact:ors. They constitute a summary of pertinent findings of fact. related to 
their 

21 
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Subj : COM!<!A.liiD INVESTIGA'r!ON INTO "!'BE :EVEfll"'l'S SURROUNDING THE CRASH OF A CARGO 
RESUPPLY ONMJ\NNED AERIAL SYSTEM, BUREAU Nt:JMBER A-11497, ON OR ABOUT 5 
JUNE 2.013 

Put Aircraft 
into the Wind 

for Delivery 

Regain Control 
of Aircraft in 
Divergent 
Situation 

l. No .turtheT 

Crew Responsibilities 

- Aircraft was not positioned into 
the wind at delivery- (j){q)(r) 

· Crew did not request updated 
weather from the FOB- (2)(t} 
- No indication of attempt to 
change heading- (r) 
• Cross control condition in 
delivery supports that the aircraft 
was not turned into the wind -
(j)(r) 

- Procedures to put the in 
a manual hover were not 
followed (no attempt to regain 
control of aircraft) -(2}(r)(l) 
• Did not fully consider load 
weight fluctuation in evaluation 
of aircraft state- (2)(r) 
- The GCS display indicated 
problems during deliver -

- GCS indicators do not dearly 
depict wind direction and 
speed- (r) 
- Planned weather data was 
not accurate - m 
- Equipment for 
communication with ground 
observer was not available -
(2)(t} 

ent warnings, cautions, 
alerts did not display in the 

uto delivery mode- \2) (r) 
- The Aircraft has not been 

' fully tested- m 
· Manuals and SOP do not fully 

1 capture the conditions 
I experienced- (d)(f)(n) 

s ected from the aircraft at impact could have 
death if the flight had been manned. !t also 

struments on board.. FF lld. 

from the command is warranted at this time. 

4. Communicatlons with the FOB and with tl:te aircraft should be improved. 

1:L The CRUAS detachment should he equipped with communication devices 
that will allow direct communication with an observer on the ground when 
delivering cargo. 

b. 
(b):7)f 

(b)(7)f 

3. Training should be 1Jpdated t.o include the results of t.his mishap. This 
sce.nario should be highlighted during training to ensure operators are 
prepared t:o t.o excessive cch osc.:illations and load swings, 
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COMMAJI!l) !N:VESTIGA'l'!ON INTO TH.E EVENTS SURROmiDING THE CRASH OF' f.>. CARGO 
RESUPPL'/ tJN!>lANNED .U:RIAL SYS'!'EM, BUllBAU Ntt"MBER A-1H97, ON OR ABOUT 5 
JUNE 2.01.3 

Tra:tn.i.ng should ensure ope~:ators can ze t:he symptomS~, causes and 
results of osc' llationa and emph..,-.size how to employ techniquee to correct 
them. lU; a minimum, t:he crew should be trained to point the ain::ra.ft into 
the wind in an auto descent using all available indications and pitch and 

load should be thoroughly monitored through the delivery of cargo and 
return to the cargo 

a. Test 
rJ.t,t:tLeH' and 

ccmt.rol systems. 

be cr:Jntirru.ed to 9alher more information on f.l 
in a descent with a lead. 

b. The f:l rn:ata model and control lav:n should be to include 
del mode Vz&t !' i and conditions. 

c. liarn , cautions and alert software 
messagea <'\re in the GCS 

mode. The Load Weight Fail 
alert should be active 

measun::ments z:!Jould be transmitted 
can he monitored the AVO during 

and Load Ang.le Pail 
auto cilirgo del 

ensure 
uto deliver;;• 
and the Load 

to the GCS and dis the GUI so it 

a. GCS ~li;;nual, refen::nce U l. The GCS 
ensure the conditions that led to this 
it>formation in included 
should be added with 

More 
into 

Additional 

in 
the of load 

are approp:riate, 
reference (w), should be 

put into a manual mode and 
also state that the aircraft 

ensu.r:e oscillations ar-e 

c1e<1t:anc 
adding sec 

I d) 'I' he night cleat·ance nhould be 
car·go de The limitations noted in 

t:he other rnodes arti culi:tted in the new seetion.n. 

\/14tJ 3C? The VMU SOl? should al£o be 
t.nclud-e th~ <~1uto 

be added co 
e::tcessive 

mode and :itn 1tmitationc Procedures should 
MC, AVO, and/or AO how to and to 

load osci1.1at.l.or1S~ 

6. The wind and 
even when the atrcraft' s indica.ted 
and software required to calculate the wind 

such that accurate local wind and 
GUT. This will add an addit.ional indication 
can be used the operato:t· to avoid 

accurate data in the GCS GUJ 
exceeds 30 knots. The e.quipment 
speed and direction should be 

can be displayed on the GCS 
of wind di-cection and speed that 

in a cross or tail wind, 

7 The weathexvane should not i.:Je .tel ied on sole 
aircraft is ox.iented i.nto the wind. 
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C'OMt•tA.ND INVES'!'TGATION INTO THE ~"VE:NTS SvRROrniDING THE CRASH OF A CAROO 
RES1Jl'PL :JN?ki\.tmED AERIAL SYSTEM, BLJREAlJ !f!JMBER A-11497, ON OR ABOUT 5 
JUNE 20 3 

ensure t:J1at a. The cont:n:;l sys::em software ehould be 
st.ab.:.llzing tecrutiquew are uaed in the mode, as nc>ted in the 
NAVA::R study, .reference \j}. 

9. The~ laptop should be secu.red to the a:i:rcraft in such a O'h'lnner that 
fut~Jre mishaps do not allow the potential of the laptop to become a hazard to 

or on beard systems. 

thia mattet· at. this command is Lieutenant 
.-------~......, ....... -...._ ........ ......, ........ o...~.....;._, DSN I (b)(6) lor at email: 

(b)(3) 10 usc 130(b), (b)(6) 
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M:i. 
J'i..Ct: 

Genera~. 2d Marine A1rcrat 

COMMAND NVE~~'I'IGJ'~TION HJ?C' THE EVENTS SURROUN1HNt1 THE CPJ\Sil 
P.. C'JU<U:K; RESUPPLY UNMJ\.'ZNED • .1\.ERIAL SYS'r.E:M, 13\JREAU NUMBER 
i\" 11 "?7 , ON !' .. BOUT :.~ ,J:JNE ~! 1 

ar1cl ctrly f;;~u t t 

11d rtt:com~~end a.,pp;.<:>pr a~,·.e 

cctorc the due date. 
he 

COd(-: 

ct 

rn1d l-.ccc;;w:t.aD: I : t y 
refe ence !al when app} cable 

., 'i L\~,;~S!.; igat L t 

_ <d1e ~ 1 (b)(3) 10 usc 130(b). (b)(6) 1 :: d 
Advoca e at DSN: I 

t:>r r:·1ary 
dttt es t;n~,,: :_ 

tna y .se<: k : 
?.t;.z~ t i :~e .~\ i. r:,"' r a f """ 

(bl(6l ~lOt 
r---------------------~--~ 

(b)(3) 10 usc 130(b), (b)(6) 

(b)(6) 

s.:JJ,. 
F lc~tl 



Summary of Interview on 2 Jul13 
lstlt (b)(3) 10 usc 130(b), (b)(6) 

Mission Commander 

~~~fJ acting the Mission Commander for the CRUAS flight on 5 Jun. His MOS is 1220, Air 

Traffic Controller, and arrived at Camp Leatherneck with the deployment of VMU·l near the beginning 

of May. He was an augment from MACS·l and stated that he received two weeks of training on Shadow 

UAV platform and three days of training on the K·MAX UAS. 

On the day of 5 Jun, he outlined the following general sequence of events. 

Checked the ATO for the evenings flights. 

Walked the !ot witltPO~J, (bJ(6J 

PerformE.>d the HBO mission brief. 

Briefed the weather from several sources. 

~as the scheduled launch timeL 

Coordinated with fOB 

Checked plan with AVO, ensures in accordam.:e wlth 0 

a/c started after communication with tower 

checklist was checked with the pilot 

Performed power assurance tests and load 

Mentioned that communication was o 

Everything up until the end was busine 

Once they ne•ued~.__ __ ___, 

Didn't see t:Jscillath:ms at fl 
Saw a/c forward and down not where it was supposed to be 

w something was wrong 

The AO recommende e MCcall the JiAC a~ (b)(7lf I 
Called JTAC but bef lonj (bl(7JI !stating a/c was down came in 

Spoke to JTAC to personnel and information about the mishap 

Once they 1denti d that it was a mishapf they followed the mishap plan, some key elements 

are as follows; 

Hands off controllers 

Contacted 000 at VMU 

Capturt>d applicable data 

Went to medical 

Nothing else noted as odd or out of the ordinary with thea/cor sequence of events (other than the 

mishap) 

They had had anomalies with this a/c before, had some pitch oscillations and norHesponse to control 

Inputs 

Maximum wind the a/t tan handle isl.__ ___ ..:.;(b.:.;..J(7..:..l'-----' 
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No warnings, advisories, or cautions were active during the descent, given the same conditions during 

another portion of the flight, they would normally receive warnings. 

The a/c was below 200' AGL before he looked at the AO and noticed the look on his face. 

He was asked the question a few days after the incident "could it have been prevented", his immediate 

response was "no" because he was there and from the experience felt there was no time to respond to 

it However, after seeing the video and playback of the GC$ data, he thought that if they had put it into 

manual control, they may have been able to straighten out the oscillations. 

Asked what recommendations he would propose to fix the problems, he suggested updating the 

software, improving the BLOS connection, and adding a feed from a video camera on the a/c. 

Follow on Interview on 10 Jul: 

Asked about the standard operating procedures for determining heading on ente · fOB and then 

determining heading for autonomous cargo drop and relationship to wind. 

were to check the weather before the mission. Verify mission heading via 

The initial heading to the drop point wHI be based on the coordina 

The heading for the drop will be based on forecasted winds. 

Follow up emaUs with 1~<bJ(6) 

From~ {b)(J) 10 usc 130{b). <b><s> I RC(SW) VMU-1 FWD CR 
Sent: Friday, July 051 2.013 5:22 PM 
To~ (b){3)1ousc1Jo{b).{b){6) lRC(SW) 2MAW FWD G-4 
Subject: RE: A few more questions 

Sir, 

Answers to your questions: 

1) What is the name o 

(b)(7)f 

2} What is the name of the JTAC you were ln communication with? 

b){3) 10 usc 130{b). (b)(6 

edures stated 

nd check with FOB. 

lth the LZ and the FOB. 

3} Were you in communication with anyone else at~hat night, othe1L ___ <;..:b>.:....<?>_r __ _...j~ if so 
who and how? 

l do no! recall 

I (b)(?)t luntil the occurred :mel I 

4) Also, 1 believe you told me you were limited 

Coordination was done vial (b)(7)f 

{b){7)f 

of communication available. Please confirm or correct me if I misunderstood. 
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'{,,yu are corre.·:t 

G~~~J.bt·d w 

\1\fe ,;r~1 (b)(7)f 

!e·.vit~ 
0 f.._l _.;...<b:..;..)(7"-)f __, 

5} Please tell me again where and when you got the weather for that night and what it said. 

Centrix. h0ve a iink to the C<2 & w<Hthes page, i look at a M£1 AR from I\·1ACS<2 or\ 

SiPR. f listen to an ;\TJS on the! (b)(7)t generat•::d 

Tower. V\hc have a !oca\ weather station in the tower.. My weather brief is from 

all of these SCHJrces. The weather sequence that 

wnclit!ons: H:I/V 100 SCT 140 

3kts 

7srn 

/titirneter 29 78 

Level Wlnd; 3000 -

v/r, 

(bkill1o usc 130(bj.]<b)(s) 

From: !b)(3)1ousc13o(b).(b)(s) RC(SW)2MAWFWDG-4 
Sent: Friday/ July OS, 2013 2:44PM 
To: I (b)(3)1ousc13o(b),(b)<s> IRC(SW) VMU-1 FWD ~Mil:.;:U;,n Commander 
SUbject: A few more questions 

0 
\:) 

(bk~1o usc 13o(b),~b><s> ~ 
I have a couple more question 

1) What is the na (b)(7)t you were using on 5 Jun? 
2) What is the na he JTAC you were in communication with? 
3) Were you in co nication with anyone else a~that night, other than! (b)(7)t 

If so who and how? 
4) Also, ! believe you told me yo (b)(7)t 

types of communication available. Please confirm or correct me if I misunderstood. 
5) Please tell me again where and when you got the weather for that night and what it said. 

Thanks, 
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From~ (b)(3) 10 usc 130(b), <bl(6) jRqsw) VMU-1 FWO CRUAS Mission Commander 
Sent: Thursday1 July 18, 2:013 9:09 PM 
To: I (b)(3) 10 usc 13o(b). (b)(6) I RC(SW) 2MAW FWD G-4 
SUbject: RE: More questions 

Sir, 

Responses to your questions: 

The number of flights, hours, and cargo deliveries tha ndl (b)(s) ~]have logged? 

t2oo Tot~d ~tillrv Hot.A~·7£t4 Hcu~~ ~ Serties/tiMvefies 
1----.L---_, 

2000 T•t Rotary t1o~,83.6 HO~r:s IHvtax 0AS,11liortlias/'~1YE 
*Training time at Owego AVO course ··is, c;:al<;ufatet!in~o th~lr:uAS.·Ftt~trt.tfClltrs 

1Ulll3ffo usc 130(bllllwmbers: 

The numbers ygu have for me are wrrett with t.he exception of the 
retrograde op was fintshing up as fpt her:e 1m tho.se nuMi>e 

ticket. 

(b)(s) I hours: 

2.039T<~t.d Rotary HClltrs 
U Hcurs'in K~1200 

<t:Qip~mber of loads rigged: 

t woutd concur tbat OVet"' . 

are often broken•into·~ultiple 
... fotb~i~~'b bti"ASRs(lft) ~ tbey 

ajoint•'a.tr:drop iri~o.f#;it}m~sttr~ ana .• o~t0r. 

'SIUI'1Mlft' aircraft? Ai~ft97-ws totaUS7$.l~rs. 
Are the maintenance g~~~nsible for loading the latest system software on the aircraft? Version #? 

System software update concfucted bytheericin~f; .Current system software versionwt3) 10 usc j3o 

v/r, 

l stLt (b)(3l 10 usc 13o(bl. (b)(Sl 

CRt lAS Mission Commander 

V \\Ri -I ( Fv.d) "Watchdogs" 
2d MAW (Fwd) Camp LeathcmCi.:k, AFG 
N IPR: (b)(3) 10 usc 130(b), (b)(6) I 
NlPR: (b)(6) I 
From: (b)(3l 10 usc 13o(b). (b)(s) I RC(SW) 2MAW FWD G-4 

Sent: Thursday, July 18, 2013 10:42 AM 
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<lflc!t!i usc 13o( €(SW) VMU-1 FWD CRUAS Mission Commander 
SUbject: More questions 

(b)(u{o usc 130(bl (b)(6) 

Have a few more questions as !'m writing up the investigation. I pulled some stats from the CRUAS 

sitrep excel file ... I hope ! was reading it correctly, would appreciate if you would verify some of the 

numbers I got out of it. 

Do you have documentation on the number of f!ights, hours, and cargo deliveries tha~ <b><e> land~ 
I <b><e> lnave logged? l found your numbers in the CRUAS sitrep ... this: Is what I have for you, if you want 

to verify what is in the sim~p: "As a mission commander for the CRUAS platform, liS!t:ilb~ usc 13o<~h$> 
supervised 104.3 hours of flight time, 78 sorties, the delivery 250,800 lbs of cargo, and the retrograde of 

13,050 lbs: of cargo."' let me know if that isn't right. 

Also anything you have that might document the hoursl~..._...:.<b..:.:)(G...:..l _ _, 
looking for something; that shows his experiencE? and would say that he 

issue with the aircraft as he was going through the startup procedur 

d be good too Just 

have seen/heard an 
xisted that night. 

Anything o~lClp~mwld be helpful too. He told me tha ed with CRUAS in January, so 

extrapolating from the sitrep, this Is what I have<til 

over 500 cargo loads since his time with the CRUAS 

red and rigged cargo for the delivery of 

Do you know the total hours on the aircraft or k w w re ! can get it? I saw it logged about 700 hours 

ln OEF from the sit rep. Also an: there any o lnent stats on the aircraft you thlnk! should 

el number. Are the maintenance guys responsible for 

loading the latest system software on-~kraft? Wanted to get what version was on there to just to 

verify it was up to date. 

That's it for now ... wH! send 

Thanks tor all your help 

ltColtl<3> 1o usc 13o(b), (b><t> 
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Summary of Email Interview 

I (b)(S) I 
Aerial Vehicle Operator 

From: (b)(s) 

Sent: Saturday, July 06, 2013 4:52PM 
To:l (b)(3) 10 usc 13o(b), (b)(6) I RC(SW) 2MAW FWD G-4 

Subject: Re: Questions on CRUAS Mishap 

Sir, 
Here is my feedback. 

Respectfully, 
1 (b)(6) 

From~=----------~--~~~~~~~~~~~ To: (b)(s) 

Sent: Saturday, July 6, 2013 1:22:14 AM 
Subject: Questions on CRUAS Mishap 
Sir, 

! am conducting the JAG Manual investigation fort 

you on your R&R, but I need a statement from 

on the stn of Jun. 1 apologize for contacting 

list of questions together in the attached word 

complete the investigation em time I will 

Thank you for your time. 

Respectfully, 

ltC~(3l 1o usc 130(bl. (bl~l 

Attachment contents: 

in er to complete the Investigation. I have put a 
ent. Please complete and return it. In order to 

ur answers before the end of the week ( 12 Jun.) 

Please state your name and your responsiblllty on S Jun: 

I (b)(Sl I r\VO 

Briefly describe relevant training and experience: 

lrntial AVO NY~ !n AVO tr£Jining,j._ ___ <b_l<7_>r __ __,j SU$0 train!ngJ <bl(7lt 

AVO duties since Nov 2012 
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Jun 5: Please describe the general sequence of events for the mission in question: 

we!L 

missk:r:. 

gone to 

Anything different or out of the ordinary for that day? 

out of 

Specific questions related to the events leading up to the mishap: 

What did you see? libout ~>OO ft. AGt .aircraft wa~ pk1s or rninus~t::grees. 

What did you do? ;5,nnot;rlCed what the aircraft was 

wilh the aircr<~ft. 

What communication occurred between the members of the mission tea 
on wiiJ~ (b)(7)t ~ith air<:raf'L 

When did you first notice something was out of 7 About SOO ft AGL 

When did you first realize there was a prob 

What Indicated that there may be a 

or the problem(s) you noticed? give! (b)(7)t 

What was typical about t started normal that day. 

Were there any indications earlier in the mission that something might be wrong? None 

what is 

!n your estimation after looking at the data and videos, what do you think happened? D(' not know. 

Could it have been prevented? !t so, yarl (b)(7)f ,;:·,'·"L _______ ;_;_;_.:__ ______ __, 

Do you have any recommendations to prevent a situation like this from happening again? 

aircraft communk:a1:ion 

!s there anything else that you think l should know or questions that I didn't ask? None. 
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Follow up email with Mr.[ (b)(Sl 

From: (b)(e) 

sent: Sunday, July 07, 2013 6:36PM 
To:l (b)(3) 10 usc 130(b). (b)(e) I RC(SW) 2MAW FWD G-4 
Subject! Re: Questions on CRU.~S Mishap 

Sir. 

How do you make decisions on the waypoints to use, egress and ingress points, and 
the heading for auto delivery? 

1 (b)(7)f 

Respectfully, 
1 (b)(6) 

Fro.~m~=~-==----=-=--~ 
To: (b)(6) 

Sent: Sunday, July 7, 2013 4:38:35 AM .f 
Subject: RE: Questions on CRUAS Mis~ Q' 
Sir, 

1) When planning the mission is ti(~ the primary mission planner? I noted that you said that you 

"planned mission" and "verifle ~""-lth the MC", so assuming that you are the primary mission 

planer, please answer 

2} How do you make 

auto delivery? 

Thanks, 

ltCol )(3) 10 usc 130(b). (b)( > 

ions on the waypoints to use, egress and ingress points, and the heading for 
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Summary of Interview on 1 Jul13 
I (b)(6) I 

Aerial Observer 

(bJ(SJ lwas the AO on 5 Jun. He is a civilian helicopter pilot, a certified IP, Cfl, and CFII, which he 

defined as being a ftight instructor with instrument and commercial rating. He has 1300 hours of 

manned flight time. Old not have experience with cargo deliver before CRUAS. 

On the day of 5 Jun, he outlined the following general sequence of events. 

Attended standard preflight brief at 1830 

Noted that normally the AVO and AO will switch between flights for the evening, he agreed to 

be the AO for this fllght 

Noted there was a tail wind 

(b)(7)f 

(b)(7)f 

(b)(7)f 

He aske~tltl~ usc t3o(~Oli!!DII the lZ 

(b)(7)f 

The LZ said that the a/c was on the ground 

The only anomaly noted during the inciden 

Follow on interview on 10 Jul; 

Asked about how the heading is chosen for 

lZ card gives initial guidance on a 

within the LZ card constraints. At FO 

the aircraft is allowed to weather 

stable and the ground is ready 

ed weather conditions may cause an adjustment but 

prepared to descend, while still in a manual hover mode, 

o the wind. Once the controls are centered and the aircraft is 

rve the load, then the aircraft is put into the ACOC mode. 
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Summary of Interview on 1 Jul13 
I (b)(6) I 

Start Up/Shut Down Pilot 

.__ __ (b)_(s_) _ __.I was shutdown/start up pilot for S Jtm. He is prior rnilitarv CH-46 pilot with >2k hours. 

He has been with CRUAS in Afghanistan since ApriL He is a!so the assistant site lead. 

On the day of S Jun, he outlined the following general sequence of events. 

Attended standard brief at lEBO 

Started a/c 
Performed functional check flight 

Adjusted rotor turns based on density altitude 

Watched the takeoff from tower @ 1 (b)(7)t I 
He was called back to the tower after he went to the office about t 
Found out it crashed and executed mishap plan 

fveryone went to medica!, he took statements 

Traveled t~for the recovery• effort 

Recovery site~ 

Mo~t of the damage was in the tail secf 

Landed in center of lliltilt, (b)(3) 10 usglia 

was UGRs 

Blades had disingigrated 

Hfl' removed the laptop fro 

Recommendations to prevent future 

Staty in contact with t 

Stay m constant coot 

Add camera to 

ckage with th!!' flight data 
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Summary of Interview on 2 Jul 13 

Cpl (b)(3) 10 usc 130(b). (b)(s) 

Cargo Rigger 

(b~~na~au~ment from Cllt His MOS ls 0451, parachute rigger, and has been working with 

CRUAS since January. He has 7 years in the USMC. He was responsible for coordinating with units who 

have scheduled deliveries, receiving" staging, and preparing the load. He is qualified as a Joint Air Drop 

Inspector and a Jump Master. His qualifications for rigging loads are validated each month with CLft 

On the day of 5 Jun, he outlined the following general sequence of ewents. 

2 Loads of UGRs were rigged the day prior. 

He usually works during the day, coordinating with units and preparing c for the flights 

The load prepared for rhe flight was two warehouse pallets of UGRs 

He used a 5k net that. holds 2 pallets, has a 10' inner diameter 

The nets he used were new. He has an issue getting nets back s, the FOSs tend to use 

th~m for many other purposes and they don't get re 

ClR has sever(!! boxes of new nets, so it is easiest to u 

Since he works days, he left for the day, before the 

that there had been a mishap. 

for each load. 

didn't find out until the next day 

Gave a demonstration of setting up a net with foad it to the load hook. Demonstrated where 

the load must be for ba. lance and showed t~hs d load that was prepared that night but never left 

after operations halted. Showed how the s d hooks are overlapped to enst~re they stay secure 

during takeoff, in fltght transit, and deli~ 
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Summary of Email Interview 

I (b)(6) I 
Support Engineer 

Pl~a~ st!!te 'f'Our name and v.our respQnsibHity Qn 5 Jun: ~...1 __ __;_<bl--<6l__;_ _ ____JI Engineer on duty 

Srl~fly d~§tr~ relevant traln!ng and experien": I have been working the I<-MAX program since 2008, 

when LM started working with Kaman. I was the fend engineer for the first 2 years of the program, and 

then supported the program as the engineer assigned to Susiness Development. Other than a year and 

a half assigned to another UAV program at Lockheed, l have been working K-MAX engineering since 

2008. 

Jun 5: Pl~ase describe the genenll seg~nce of !v!\!nts. for the misiiQn in u role of the 

engineer is to encrypt the aircraft lOS Data Link, and to be on call during t or equipment 

anomalies. I encrypted the Data Link prior to flight without any issues. 

Anvtttini diff~rent or Q.!Jt of the ordinarv for Ihat gay? Not e accident Everything was 

operating normally 

Specific questions related to the events leading up 

Wh§!.tdi~ Prior to the acclden ware of any anomalies. ! was not in the COC, 

as is normal ! was in commun e COC vi~ (b)(7)r I The first indication of a 

issue was when the AO reques e engineer and PM come up to the COC. 

process, and we 

Logs for analy:f 

he radio call, the PM and I went immediately to the COC. 

ation, the PM worked with the MC to implement the emergency 

COC and all the equipment l was able to collect a copy of the GCS 

What communic ion occurred be1,we~n tbt memJ2ers of tht; miss!(m team? The PM and I were 

informed of the situation via radio, and we went out to the COC. The PM instructed the ftight 

crew to go write down there statements, and they were isolated for a period of time. 

What was cqmmunication occurred between the mission commander and o~her agencies? 
FO~LDASC[Etc? Thl? MC we in communication with the FOS vi~ (b)(7)r I From what! 

understand , the FOB indicated to the MC that the aircraft was down. 

When did vou first Q.Qtice something was out of the prdinary;? Upon receipt of the radio call for 

the engineer and PM to come up to the COC. 

When did you first realize there was a problem? After arriving at the COC and being briefed by 

the AVO and AO, 
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What Wi!S tYPi~al at?Qut the mission? A~t,ypiQI? To my knowledge, there was nothing a-typical 
about the mission, it was similar to other missions we were conducting at that time, 

Were there an:t indi~ations earlier in the mission that something might be wrong?- NA 

.ln your estlrnatio.n after looking at the datS! and videos, what do you think hapQtmed?- After 

review of the data and video, I believe that the load swing started at a point around 700ft AGl, 

and became increasingly worse as it descended. The data transmitted to the operators was 

(b)(7)t and precluded them from seeing what was 
~--------------------~~----------------~ 

occurring in time for them to respond. 

Do you have a!,'lyfecommendations tQ prey~nt a_situa · 

prevent this from happening again, we need to ensure that 

may be developing. This can be accomplished by and o ng: 
aware of any load swings that 

1) Transmit load angle to the AVO over the d 

2:) (b)(7)f 

3) Provide a observer at the delivery s· tify kiad swings or abnormal descent profiles and 

re<port.them to the AVO. 

Is there 

how the oscillation initiated. 

that is the root cause of the 

place. 

hould know or uestions that 1 didn' ask? I am curious 

may be a mute point since it was the increase in oscillation 

, it would be good to know why the oscillation started in the first 

F:nc losure ( 2 l 
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Summary of Interview on 1 Jul 13 

I (b)(6) I 
Aircraft Mechanic 

(b)(s) lis a mechanic for Swanson and was the mechanic for the a/c involved in the mishap. 

He has 5 years of USMC experience as a CH-53 mechanic. Noted that the current platform was simpler 

to work on because of no hydraullcs, but had other nuances that still gave it some complexity. He also 

has 6 months experience as a mechanic on the L3 Vertex Army Helo in Afghanistan. Has been in and out 

of Afghanistan since Oct 2010 working on different platforms. 

On the day of 5 Jtm, he outlined the following general sequence of events. 

Nothing noted out of the ordinary. 

inspected thf' ale inside, outside, looked for vibrations and anything o ordinary 

No issues with anything 

Test flight performed, nothing out of the ordinary, no issues fo 

He described it as a typical day 
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